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The capital asset pricing model is widely used in performance assessment, risk
control, asset allocation etc. However, a debate about the effectiveness of its risk coef-
ficient is heatedly discussed in this literature. It is suggested in recent researches that
the jump risk should be considered as a component of systematic risk for the market
portfolio as well, consequently, the effect of the jump risk should be taken into account
during the calculation of beta.
With the increasing availability of high frequency financial or even ultra-high fre-
quency data of asset prices, the calculation of realized volatility has become possible.
Barndorff-Nielsen and Shephard (2004a)[1] proposed the concept of realized bi-power
variation, we can use the realized volatility and realized the bi-power variation to con-
struct identification and inspection jump statistics. This paper attempts to theoretically
explain how the jump risk affects the beta coefficient of the capital asset pricing model.
In this paper, we have analyzed the effects of jump risk on stock beta coefficient
both theoretically and empirically. Under the Poisson-Gaussian process framework of
Merton(1976)[2], we use a Bernoulli-Gaussian model as an approximation, and further
assume that there is at most one jump in each day, and a jump has a dominant effect
on the stock return for the day when it occurs. Thus we can use Tauchen and Zhou
(2011)[3]’s nonparametric method to estimate the distribution of the jump component.
By means of probability theory, we deduced the jump based beta formula
In the empirical part of this paper, we use the cross-sectional regression methods
of Fama and MacBeth (1973)[4] and Chang, Bo-Young, et. al(2011)[5] to verify the
effectiveness of jump beta. Through a cross-sectional regression analysis, the results
showed that in a 5 year sample which contains 55 stocks, the cross-section effect of
jump beta is significant, and the jump beta can explain most of the change in the cross-














structural changes before and after 2010, implying that beta is time-varying, as well as
the traditional method using 5 years regression to estimate unconditional beta probably
can not capture the character of real beta.
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